Mutations associated with change of susceptibility to lincosamides and/or macrolides in field and laboratory-derived Mycoplasma californicum strains in Japan, and development of a rapid detection method for these mutations.
Five mutations involved in changing of susceptibility to lincosamides and/or macrolides were investigated in field isolates of Mycoplasma californicum in Japan, and reconfirmed in laboratory-derived mutants. In addition, a quick and easy detection method for these mutations was established. Guanine at position 748 (Escherichia coli numbering) of the 23S rRNA gene (rrl) was shown to be involved with decreased susceptibility to 16-membered macrolides, and adenines at positions 2059 and 2062 of rrl were involved with decreased susceptibility to both lincosamides and macrolides. Both guanine at position 2576, and change from cytosine to thymine at position 2611 of rrl were found to be involved with decreased susceptibility to lincosamides, and the latter mutation also increased the susceptibility to erythromycin. These mutations were easily induced by several to approximately 30 passages in a medium containing the respective antimicrobial, but they did not return after their initial appearance. The melting curve analysis using hybridization probes revealed the existence of these mutations by the change in the melting curve shape and/or decrease in the melting peak temperature. The detection limit in milk samples with a somatic cell count up to 716 × 103 cell/mL was 133 cfu/mL, but an excessive increase in the cell count in milk or storage of the milk sample at chilling or freezing temperature decreased the sensitivity. This method requires only a few hours, so field veterinarians can make a same-day determination of susceptibility to macrolides and lincosamides, which are first-line antibiotics for bovine mycoplasmal mastitis.